INTRODUCTION

54
Among the gluten free cereals, rice is the most appropriate for producing fermented products, because of its unique properties. [1] [2] [3] . Rice flour has soft taste, colourless, low 56 levels of sodium, easily digestible carbohydrates and low hypoallergenic properties. Nevertheless, despite the described advantages, rice flour shows an important 58 drawback from the technological point of view, since their proteins do not develop the appropriate viscoelastic network necessary to retain the gas produced during the 60 fermentation process, resulting in low quality products.
62
The addition of transglutaminase (TG) to rice dough has been reported as an alternative to improve the quality of fermented rice based bread by creating a protein 64 network. 4 . The use of this enzyme allowed decreasing the quantity of structuring agents needed to get rice bread with acceptable quality. The transglutaminase (protein-66 glutamine γ-glutamyltransferase, EC 2.3.2.13) is an enzyme that catalyses the reaction between an ε-amino group on protein-bound lysine residues and a γ-carboxyamide 68 group on protein-bound glutamine residues, leading to the covalent crosslinking of the proteins. This crosslinking may be inter-or intramolecular, yielding an increase in the 70 molecular weight of the protein molecules when intermolecular bonds are formed. 5, 6 This reaction has been used for creating crosslinks among proteins from different 72 sources. Proteins such as wheat gluten, soybean proteins, whey proteins, myosin and actomyosin have been reported to be acceptable substrates for the TG, 7-10 modifying 74 the properties of the proteins and thus broadening their applications in foods.
76
Gluten free products are produced frequently with the addition of different proteins in order to increase their nutritional value. 
98
The goal of this study was to determine the effect of the TG on the protein fractions of rice flour and pea proteins by quantifying these fractions, and to understand the nature 100 of the interaction between the proteins in the rice-pea protein blends after the TG treatment using the SDS-PAGE in different conditions.
102
MATERIALS AND METHODS
104
The commercial rice flour used was from Harinera Belenguer SA (Valencia, Spain).
106
The rice flour had moisture, protein, lipid and ash contents of 13.4, 7.5, 0.9 and 0.6% (dry basis), respectively. 
124
Protein amount determination
126
The protein fractions were extracted following a sequential extraction using different solvents, following the method described by Ju et al., 17 with slight modifications.
128
Briefly, albumin-globulin fraction was obtained by suspending 20 g of dough in 100 mL of 5% sodium chloride, then it was homogenized for 5 min and centrifuged at 5,500 x g 130 for 10 min. The procedure was repeated twice for a better extraction and the supernatants were collected. Then, prolamin fraction was extracted by adding 100 mL
132
of 50% 1-propanol to the residue, following the same procedure as in the albuminglobulin extraction. Finally, the glutelins were extracted adding 100 mL of 0.1N NaOH -
134
containing 0.5% sodium dodecyl sulphate (SDS) and 0.6% β-mercaptoethanol (ME) -to the residue.
6
The protein contents in the supernatants and in the final residue were determined by the micro-Kjeldahl method approved by the AACC. 18 The 
152
under reducing conditions was as described for non-reducing conditions, but buffer solution also contained 3% (v/v) ME as reducing agent. The supernatants containing 154 the proteins were used to perform the electrophoresis.
156
The protein fractions were extracted by following a sequential extraction with the same solvents used in the determination of proteins amount previously described.
158
Electrophoresis analysis
160
Simple SDS-polyacrylamide gel electrophoresis (SDS-PAGE) was performed using the 162 supernatant obtained under reducing and non-reducing conditions. Besides, the supernatants obtained under non-reducing conditions were used for multistacking
164
SDS-PAGE (analytical and preparative).
SDS-polyacrylamide gel electrophoresis was performed in 12% resolving gels with 4%
166
stacking gels according to Laemmli. 20 In multistacking electrophoresis, the acrylamide concentrations of the gels were 4% and 8% (w/v) for the stacking gels and 12% (w/v) 168 for resolving gels. were not stained; instead, they were cut up into pieces and separately submerged into 178 buffer solution containing ME. Then they were vortexed at room temperature for 48 hours and the resulting mixtures were placed into a water bath at 100 ºC for 10 min. 
234
Under non-reducing conditions, the major bands observed in the rice sample and rice- 
250
In order to elucidate if those interactions were due to the crosslinking between the lysine residue and the glutamine residue or were due to other type of interactions like 252 disulphide bonds, the SDS-PAGE was performed under reducing conditions ( Figure   1b ). The analysis of the electrophoresis gels under reducing condition showed lesser 254 amount of streaking but greater number of peaks than non-reducing conditions; which was expected due to the inclusion of ME in the buffer extraction. The rupture of the 256 disulfide bonds between the proteins by the reducing agent yielded shorter protein chains that were able to enter the gel decreasing the amount of protein that was 
266
In the presence of TG, the gels showed a decrease in the intensity of the majority of the bands. The protein retained on the top of the stacking and resolving gels increased 
310
The addition of TG did not promoted significant changes in the prolamin fraction. In order to determine the nature of the interaction between the proteins induced by the 312 TG, the glutelin fraction was extracted in two steps, firstly in the absence of ME and in the second step under reducing conditions in the presence of ME. The electrophoretic 
350
The Figure 3 shows the SDS-PAGE pattern of rice-pea proteins eluted from preparative multistacking gels (4, 8 and 12%). The same bands pattern was observed 
